SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, Masahiro Yanagi, a ci^;izen of 
Japan residing at Shinagawa, Japan have invented certain new 
and useful improvements in 



INPUT DEVICE WITH ANTENNA 



of which the following is a specification 
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TITLE OF THE INVENTION 

INPUT DEVICE WITH ANTENNA 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention generally relates to 
an input device, and more particularly to the input 
device for transmitting input information by a radio 
communication . 

10 2. Description of the Related Art 

In the current computer system industry, 
in order to simplify connections to peripheral 
devices and to improve operability thereof, a 
wireless communication has been applied to the 

15 peripheral devices such as a mouse and a like. 

As a wireless communication method, a 
radio wave method and an infrared ray method have 
developed. The radio wave method is applied to a 
coordinate input device such as the mouse because of 

20 a wider flexible range of an input position thereof. 

In the coordinate input device applying 
the wireless method, if there is a conductive object 
around the coordinate input device, an electrostatic 
capacity (load capacity) , which is occurred between 

25 the object and the mouse, is applied to an antenna of 
the mouse. Then, a transmission rate becomes lower. 
If a radio field intensity of the mouse is set to be 
stronger and exceeds a predetermined level so that 
the transmission rate will not be lower, it is 

30 required to get a permission in accordance with the 
radio wave law. Accordingly, in general, the radio 
field intensity is set to be at a maximum while not 
requiring the permission in accordance with the 
Wireless Telegraph Law. 

35 In a conventional input device applying a 

radio communication, the antenna is formed on a 
circuit board arranged on a bottom surface of a 



housing of the mouse. Therefore, for example, when 
the mouse is operated on a desk made from steel 
material, an antenna effect is degraded. And an area, 
in which the radio field intensity output from the 
input device is degraded, locally occurs. 

SUMMARY OF THE INVENTION 

It is a general object of the present 
invention to provide an input device in which the 
above-mentioned problems are eliminated. 

A more specific object of the present 
invention is to provide the input device in which can 
effectively transmit a radio wave. 

The above objects of the present invention 
are achieved by an input device in that an input part 
for inputting information is accommodated in a 
housing thereof, the input device including an 
antenna arranged at an upper surface inside the 
housing and emitting a radio wave based on input 
information generated by the input part. 

According to the present invention, since 
the antenna is formed at the upper surface inside the 
housing, the load capacity to the antenna can be 
reduced and the radiation effect of the radio wave 
from the antenna can be improved. Therefore, for 
example, the radio field intensity can be reduced, or 
a communicable area can be expanded. 

BRIEF DESCRIPTION OF THE DEIAWINGS 

Other objects, features and advantages of 
the present invention will become more apparent from 
the following detailed description when read in 
conjunction with the accompanying drawings, in which: 

FIG.l is a diagram showing a system 
configuration according to an embodiment of the 
invention ; 

FIG. 2 is an exploded perspective view of a 
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main input device according to the embodiment of the 
present invention; 

FIG. 3 is an outside view of a 
configuration of the main input device according to 
5 the embodiment of the present invention; 

FIG. 4 is a sectional view of the main 
input device according to the present invention; 

FIG. 5 is a block diagram showing a 
configuration of the main input device according to 
10 the present invention; 

FIG.6A is a bottom plan view of the cover 
and FIG.6B is a sectional side elevation view of the 
cover ; 

FIG. 7 is a diagram showing a communicable 
15 area according to embodiment of the present 
invention ; 

FIG. 8 is a diagram showing a receiving 
area in a case in which a conventional antenna is 
arranged on the bottom of a conventional coordinate 
20 input device; 

FIG. 9 is a sectional side elevation view 
of a first variation of the main input device 
according to the present invention; 

FIG. 10 is a perspective view of another 
25 variation of the main input device according to the 
present invention; and 

FIG. 11 is a diagram showing a 
configuration or an upper cover in another variation 
according to the embodiment of the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



FIG.l is a diagram showing a system 
configuration according to an embodiment of the 
invention . 

35 In the embodiment, a mouse device as an 

input device will be exampled and will now be 
described. In the embodiment, the input device 1 is 
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used for a coordinate input of a personal computer 2 , 
for example. The personal computer 2 includes a main 
system 11 of personal computer, a keyboard 12, and a 
monitor 13. The keyboard 12 is connected to a PS/2 
port or a USB (Universal Serial Bus) port of the main 
system 11. The keyboard 12 is used to input data or 
a command to the main system 11. The monitor 13 
includes a CRT (Cathode-Ray Tube) display or an LCD 
(Liquid-Crystal Display) and displays an image 
corresponding to image data supplied from the main 
system 11 at a screen 14 of the monitor 13. 

The input device 1 includes a main input 
device 21 and a receiving unit 22. The main input 
device 21 generates input coordinate data in 
accordance with an operation of a user and transmits 
by a radio wave. The receiving unit 22 is connected 
to the main system 11 by a USB interface or a like. 
The receiving unit 22 receives a coordinate input 
data transmitted from the main input device 21 by the 
radio wave and supplies the coordinate input data to 
the main system 11 via the USB interface. In the 
main system 11, for example, a display location of a 
pointer 15 on the screen 14 is controlled based on 
the coordinate input data supplied from the receiving 
unit 22. 

FIG. 2 is an exploded perspective view of 
the main input device according to the embodiment of 
the present invention. FIG. 3 is an outside view of a 
configuration of the main input device according to 
the embodiment of the present invention. FIG. 4 is a 
sectional view of the main input device according to 
the present invention. FIG. 5 is a block diagram 
showing a configuration of the main input device 
according to the present invention. 

Referring to FIG. 2, the main input device 
21 includes a case 31, a coordinate detecting circuit 
board 32, a radio transmitting circuit board 33, a 



ball 34, a keytop 35, an upper cover 36, and an 
antenna 37. 

On a bottom surface of the case 31, a ball 
supporting part 41, a circuit board supporting parts 
42 and 43, and a battery compartment 44. By the ball 
supporting part 41, the ball 34 is rotatably 
supported. An opening part 51 is formed on a bottom 
of the ball supporting part 41. A supporting part 61 
being circular is engaged to the opening part 51. 
The supporting part 61 covers the opening part 51. a 
ball aperture 62 is formed on the supporting part 61 
and the ball 34 is slightly exposed outside the ball 
aperture 62. The ball 34 is exposed from the ball 
aperture 62 and contacts with a desk or a like and 
then can be rotated. 

The battery compartment 4 4 holds a battery 
52. The battery 52 supplies driving power source to 
the coordinate detecting circuit board 32 and the 
radio transmitting circuit board 33. The bottom 
surface of the case 31 where the battery compartment 
44 is provided is opened so that the battery 52 is 
exchangeable. A battery cover 46 is provided to an 
opened surface of the battery compartment 44. 

Rotation detecting parts 63 and 64 are 
provided around the ball supporting part 41. The 
rotation detecting part 63 detects a rotation of the 
ball 34 in an X direction. The rotation detecting 
part 64 detects a rotation of the ball 34 in a Y 
direction . 

The rotation detecting parts 63 and 64 
engage to the coordinate detecting circuit board 32 . 
The coordinate detecting circuit board 32 is 
supported by the circuit board supporting part 42 , 
and detects rotations of the rotation detecting part 
63 and 64, and obtains coordinate information. 
Rotation detectors 71 and 72, switches 73 through 75, 
a signal processing part 76, and a connector 77 are 



mounted on the coordinate detecting circuit board 32 . 

The rotation detector 71 includes a 
photoelectric switch (not shown) and generates a 
pulse signal based on a rotation amount of the 
rotation detecting part 63. One rotary encoder (not 
shown) is configured by the rotation detecting part 
63 and the rotation detector 71. The rotation 
detector 72 is configured by the photoelectric switch 
and generates a pulse signal based on a rotation 
amount of the rotation detector 64 . Another rotary 
encoder (not shown) is configured by the rotation 
detecting part 64 and the rotation detector 72 . 

One pulse signal detected by the rotation 
detector 71 and another pulse signal detected by the 
rotation detector 72 are supplied to the signal 
processing part 76. The signal processing part 76 
generates the coordinate information based on the 
pulse signals supplied from the rotation detectors 71 
and 72. 

Switching signals corresponding to the 
switches 73 through 75 are supplied to the signal 
processing part 76. The signal processing part 76 
generates switch information corresponding to the 
switching signals from the switches 73 through 75. 

A connector 81 mounted on the radio 
transmitting circuit board 33 is connected to the 
connector 77. The coordinate information and the 
switch information generated by the signal processing 
part 76 is supplied to the radio transmitting circuit 
board 33 through the connectors 77 and 81. 

The radio transmitting circuit board 33 
includes a radio transmitting part 82 . The radio 
transmitting part 82 receives and sends the 
coordinate information and button operation 
information from the coordinate detecting circuit 
board 32 in accordance with an ASK (Amplitude Shift 
Keying) method, an FSK (Frequency Shift Keying) 



method, a PSK (Phase Shift Keying) method, or an SS 
(Spread Spectrum Communication) method. A signal 
modulated by the radio transmitting part 82 is 
supplied to a connection pin 83. The connection pin 
83 is provided on the radio transmitting circuit 
board 33 and is engaged with a connector 91 of the 
antenna 37. The connector 91 is fixed to an end of 
the antenna 37 . 

The connector 91 is connected to the 
connection pin 83 when the upper cover 36 is attached 
to the case 31. That is, by attaching the upper 
cover 36 with a predetermined position of the case 31, 
the connector 91 is eventually engaged with the 
connection pin 83 and the connector 91 is connected 
to the connection pin 83. 

FIG.6A and FIG.6B are diagrams for 
explaining a state of attaching the antenna according 
to the present invention. FIG.6A is a bottom plan 
view of the upper cover 36. FIG.6B is a sectional 
side elevation view of the upper cover 36. 

The antenna 37 is made from conductor wire 
rod and is arranged so as to surround the keytop 35 
inside the upper cover 36. Another end of the 
antenna 37 is opened. 

In the embodiment, the antenna 37 is 
arranged on an upper part of the main input device 21 
as a coordinate input device. That is, the antenna 
37 is provided at a position being further most from 
a desk. Since the load capacity between the antenna 
37 and the desk is decreased, the antenna effect can 
be improved. Especially, even if the main input 
device 21 is on the steel desk in that the radio wave 
from the antenna 37 is remarkably affected, it is 
possible to expand a communicable area by an 
improvement of the antenna effect. 

FIG. 7 is a diagram showing a communicable 
area according to embodiment of the present invention. 



FIG. 8 is a diagram showing a receiving area in a case 
in which a conventional antenna is arranged on the 
bottom of a conventional coordinate input device . 

As shown in FIG. 7, some non-communicable 
areas locally exist. However, compared with a case 
in that the conventional antenna is arranged on the 
bottom of the conventional coordinate input device 
shown in FIG- 8, it is possible for the coordinate 
input device according to the present invention to 
greatly reduce the number of the non-communicable 
areas . 

In the embodiment, the antenna 37 is made 
from the conductor wire rod. Alternatively, the 
antenna 37 may be formed by a printed wiring method 
on the upper cover 36. Also, in the embodiment, the 
radio transmitting circuit board 33 is connected to 
the antenna 37 by engaging the connection pin 83 with 
the connector 91. Alternatively, the radio 
transmitting circuit board 33 is connected to the 
antenna 37 by using a fixing screw 101 and a boss 102. 

FIG. 9 is a sectional side elevation view 
of a first variation of the main input device 21 
according to the present invention. 

In a main input device 211 in the first 
variation, an antenna 371 is formed in which 
conductive material is formed on the upper cover 36 
by a printed wiring method as shown in FIG. 6. One 
end of the antenna 371 is connected to a connection 
pattern 110 wired around the boss 102. 

On the other hand, a connection pattern 
111 is formed by the printed wiring method around a 
hole 84 where the boss 102 penetrates, on the radio 
transmitting circuit board 33 is formed. When the 
upper cover 36 is attached to the case 31, a spring 
120 which is conductive is engaged with the boss 102 
and the fixing screw 101 is screwed into the boss 102. 

The fixing screw 101 is screwed into the 
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boss 102 and then the spring 120 is compressed. In 
this case, one end of the spring 120 is connected to 
the connection pattern 110 formed around the boss 102 
and another end of the spring 120 is connected a 
5 connection pattern 111 formed around the hole 84 of 
the radio transmitting circuit board 33. Therefore, 
the radio transmitting circuit board 33 is connected 
the antenna 37 through the spring 120. 

A connecting method for connecting the 
10 antenna 37 to the radio transmitting circuit board 33 
is not limited a method described above. 
Alternatively, in a state in which the antenna 37 is 
p connected to the radio transmitting circuit board 33 

^ beforehand, when the antenna 37 is fixed to a side of 

fjpil 15 the upper cover 36 and the upper cover 36 is attached 

|=# to the case 31, the connector 77 of the coordinate 

^i: detecting circuit board 32 is connected to the 

g' connector 81 of the radio transmitting circuit board 

H 33 so that the antenna 37 is connected to the radio 

Jjf 20 transmitting circuit board 33. 

y That is, the configuration of the main 

input device 211 is just to easily connect a circuit 
at a side of the case 31 to a circuit at a side of 
the upper cover 3 6 when the case 31 is attached to 

25 the upper cover 36. 

Moreover , in the embodiment , the antenna 
37 and antenna 371 are arranged so as to surround the 
keytop 35. Alternatively, the antenna 37 and antenna 
371 may be arranged so as to surround a center part 

30 of the upper cover 36. 

FIG. 10 is a perspective view of a second 
variation of the main input device 21 according to 
the present invention. FIG. 11 is a diagram showing a 
configuration or an upper cover in the second 

35 variation according to the embodiment of the present 
invention . 

In an input device 212 in the second 
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variation, the antenna 372 surrounds an approximate 
center part of the upper cover 36. According to the 
second variation, since the antenna 372 is arranged 
at a location far from the bottom surface of the case 
5 31, it is possible to reduce the load capacity 

between the antenna 372 and the steel desk and then 
it is possible to improve the transmission effect of 

the radio wave. 

In the embodiment, a contact-type 
10 coordinate detecting part is applied to detect a 

coordinate by detecting the rotation of the ball 34. 
Alternatively, a non-contact type coordinate 
detecting part can be applied to detect the 
coordinate by a reflection of infrared ray. 
15 In the embodiment, the mouse device as a 

coordinate input device is exampled. Alternatively, 
another coordinate input device such as a track ball 
can be applied. 

According to the present invention, by 
20 forming the antenna 37, 371, or 372 at a top surface 
inside a housing of the coordinate input device, it 
is possible to reduce the load capacity between the 
antenna 37, 371, or 372 and the desk and also it is 
possible to improve a radiation effect of the radio 
25 wave from the antenna 37, 371, or 372. Therefore, it 
is possible to reduce radio field intensity and it is 
possible to expand the communicable area. 

The present invention is not limited to 
the specifically disclosed embodiments, variations 
30 and modifications, and other variations and 

modifications may be made without departing from the 
scope of the present invention. 

The present application is based on 
Japanese Priority Application No . 2001-151554 filed on 
35 May 21, 2 001, the entire contents of which are hereby 
incorporated by reference. 



